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AGRICULTURAL IMPLEMENTS 
AND MACHINERY AT PUSA, 
PART IV. 

POWER IMPLEMENTS AND MACfflNERY. 


{Hecthed for puhlkaiiov. m idlh Xotemier 

Pusa is very advantageously situated for working tests with power 
machinery. The following ore the chief braiiohes which Imve keen 
studied at this Institute 

(а) Steam Cultivating Tackle (Fowler’s Double Kngine). 

(б) Motor Tractors. 

(c) Centrifugal Pumps. 

(d) Farm Steading Machinery. 


(a) Steam Cultivating Tackle. 

(Plates I-V.) 

The set consists of Fowler’s cl.i.ss K, 2 Compound Single Cylinder S 
M. II. P. Steam Fngines. each with a eaiile drum having 4oU yards steel 
wire rope. An anti-balance plough No. 11152, one apriiig tine culti- 
vator No. 10672, a two-shaft concave disc harritw No. 11525 anil doiihh; 
C'rosskill rollers. 

It was introduced at Pusa in the cold weather of 191.?, the object 
being to study the economics of steam cultivation for large eHiatc.s in 
India and to deal with the labour ditticulties which arl.se in the carrying 
out of intensive cultivation of a large area. 

Results of the working of this set for ten years are as follows 


Cost of vakious operations with Flower's steam tackle for 10 years. 
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No depreciation or interest have been taken in working out those 
columns, but spare parts as required have been bought and charged for. 
The set is in excellent conditions and seems good for many year.'?' wurk 
still. 

The original costs were as follows 

Engines with steam cablrs ...... 

IMac plough ami gang plough 

Disc han-ow .'."J t 

Grabber 

ZigKag harrow 

Holler 

There is no difiiculty in keeping tlie .set np-to coneerl piteli liy moans 
of local labour. The steam engine with its large laetor ol safety is a 
much sounder practical piopnsition Mian a high spoeil niotoi I rai l or 
which requires continual repairs and expo'Ct atlention. Tin; imple- 
ments worked with this set are shown in the itinsf rations. The whole 
of the farm area is deepily ploughed, over 10', once in (he year. 


(b) Motor Tractors. 

(Plates VI, Vn and Vlll.) 

The motor tractors at Pnsa are chiefly used lor secondary work sikA 
as cultivating and disc harrowing. They are also employed to a <'ertain 
extent for belt work. The following statements show the nrtual bb; 
of three makes of standard motors as (hey are now pr.aetieally worn out. 
Results show that their working is very e.xpensive owing to the heavy 
depreciation. Great diflicnlly has alvvay.s been experienced m gc Img 
spare parte in India. -Much delay and damage has been eansed am he 
mchines have had to be laid up frecpicutly during b.usj times. Ol lic 
tractors are still on trial of which the International Harvesting ^ 
15-30 H. P. size seems to be very promising. The pnee is lls, , 
the agents are Messrs. Macbeth Bros., Bombay. (Plate .) 


SED 
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AGBICULTURAX IMPLEMENTS AND MACHINERy, PARI IV. 


Tke implements used with the above machines ftr5 : — 


Mould Buai'd Plough 
Mould Hoard Plough 
-Mould Board Plough 
Disc Plough 
Disc I’lough 
Cultivator 

Disc Harrow . 


Oliver No. 7 
Uansomes’ R. S. L. D. 
Kansomes’ R. S. L. D. 
OHvcr D. 43A. 

Oln-er IX 42. 
Ransomes’ Ora^'ell K. .S. 
H tines,. (Plate 
VJIJ, fig. 2.) 

Roderic Lean, (Plate 
VIII, fig. 1.) 


. . 2 furrow stf-fjift. 

. 2 furrow self lift. 

. . 3 furrow self lift. 

. . 3 furrow self lift, 

. . 2 furrow self lift, 

L., . 8 ft. 3 in. wide. 

28 discs. 


The 2-furrow ploughs were used with the Fordson and Austin Tractors 
and 3-furrowa with Cletrac. 

Among the ploughs, none have been found satisfactory. The Culti- 
vator and Disc Harrow have been considered the most suitable imple- 
ments for Puaa conditions. 


(c) Centrifugal Pumps, 

Any of the standard makes give satisfactory work especially when 
driven by a portable steam engine. In pumping from a river it is better 
to allow plenty of size in order to get all irrigation performed during 
day-light. One hundred and thirty acres are under irrigation here and 
are provided with a ten inch and an eight inch pump. Care should be 
taken to get low lift type pumps when the static head is under 30 ft. 


Power Units. 

For general agricultural purposes there is nothing to beat Portable 
Steam Engines. They are almost fool-proof, simple to understand and 
easy to repair. A set suitable for general agricultural purposes is Ban- 
Bomes, Sims & Jefferies’ Single Cylinder Portable engine No. 8, 8 N, H. P., 
10' cylinder, 12' stroke, working at 150 revolutions per minute, and 
when new, the steam pressure will be 120 lb., per square inch. Piioe, 
Bs. 5,000 (Plate IX). 

(d) Farm Steading Machinery. 

It is useful to have an oil or other engine and a driving range oE 
shafting at the farm steading. This can be used for grinding and chaff- 
cutting and also to drive workshop machinery. Where there is much 
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power machinery, a small workshop is essential. The workshop should 
be provided with a small lathe, a drilling machine and a grinder. A 
small circular saw is useful and a band-saw is a great economy for all 
classes of wood work. A small shop of this nature and having a black- 
smith or two can deal with most classes of running repairs and should 
also be able to turn out small brass castings which are constantly in 
demand. 


UUl PO— M— 13-5-itf -800; 




FOWLF-.R'S STRNM PLOL'GHJNG ENGINE. 
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CULTIVATOR FOR STE\M TACKLE. 







ROLIJIR FOR STF..\M TACKLF. 






I'ORD^ON TRACTOR \\D DISC PLOL'CIH. 
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Chftmic&l Series—contd. 

Veil, iXj No. VI, Lossefl ft^idgaiiiR of Nitrogen in an ladian Soil studied in relation to the Beasonxi 

compoaition of well waters, and llie bearings of the results on the allegad 
deterioration of soil fertility, by Habold E. AssB'rr, d.8c., f.i.c., 

A, PinidAHABHA Aiyah, B.A., and Ram \ aua-yav Kayasth, w.sr,, 
B.Ag. Price, Rs. 2 or Od, 

Vol. IX, No, VII, Some DlgaatibilHy Trials OQ.Indian Feeding Stuffs, Part ni : SomePnnj.b 
Hays, by P. E. Labdkr, m.a.. d.sc., a.i.o., and Pasdit Lal Cuand 
Dhabkabi. L.Ag., B.SC. (Ag.). Price, As. 5 or iU. 

VoJ. IX, No. VIII. The determination of the Electrical (X»nduolivity of the a.iuoons Extract of 
Soil as a rapid iJie.tns of detecting its probable tVrtilitv, hy .\siicti'SU Sen, 
M.sc. Price, As. 1 or 6d. 

Vol. X, No, L Feeding Eiperiments at Kamal, by F. J, Wartii, xt.sc., end F, J. Gos'ir. 

Price, Aa 8 or lOrf. 

Vol. X, No, II. Soils of the Punjab, by Db. P, E. Lakder, m.a., p.so., A.t.r.. 1 )b. Kam.ti 
NaRAIW, i>.sc., and Mehta Mokajtd Lal, d.sc., l.a?,. I'lico, Us. 3-14 or Cs. I'd. 


Entomological Series 

Vol. X, Noa. I. 4 Four New Indian Gall Midges, hy Dr. E. P. Felt ; The Citrus rsvlh(/)iap^orintj 
II. c*U», Kuw.), by M. Amt Husain, m.sc., m.a. Prkc, Re. 1-2 or 2s. 

Vol. X, No. 111. Braconid® Vipi!>ini'« of iji.ulli Iiidin, by T. V. UA■■IA1CHl^n^A Ayyih, b.a., 
f.B S., F-t-s. Price, As. 14 or Is, 3(f. 

Vol. X, No. IV. Some Nc'V Indian Mirid» (Captid'e), by E P-a'iard. b.a., f.ss. Prioo, 
Aa. 6 or 8d. 

Vol. X, No. V. The use of Hydrocyanic Acid Gas fOL tho Puraigatioo of American Cotton on 

import into India. Experiments on it« lethal power for the Mexican Boll- 
weevil (AntSonomuA pronifis) and fer the Grain-accvil ; 

on tbe extent to which it is absorbed by Cotton and .lute respectively ; and 
on a practical method for satisfactory fumigation on a l.\rgo scale, by A, 
Jambs Tubbeb, m.a., b.sc., and D. L Sbs, m.sc. tech., m.so., with a 
Foreword by B. C. Burt, m.b.r., b.so. Pnee, Rs 2 or dd. 

VoL X, No. VI, Stodies on Pial^edra gosfyjndla, SaitnderA (Pink bollworm), in iho I’unjali. l>y 

SoBAN SiNOn Bisora, m.sc. Piicc.Rc, 1-4 or 2 s. :!'f. 

Vol. X, No. VII. A Contribolion to our knowledge of iho ihy.saix); Wra of Imlin. by T. V, 
RAMABRlSilMA AyVAR, Ph-O., F.E.S.. F.7.S. Ih io lb . 1 0 ur 2v. C-'/. 

Tol. XI No, I. A List of the Generic Names used for Microlepidoptera, by T. lUi>i!nioc;i; 

* PlETCUEB, R.N,, F.L.S., r.B.S., F.Z.S. {/«. l/»C prMH.) 

Bacteriological Series 

Vol. II, No, U. A Bacterial Soft Rot of Garden Poppy, by C. 8. Ram Ayvar, ba. IVics, 

Aa. 5 or W- 

Vol. U No. m. Nitrification of Calcium Oyanamide la some Indian Soils, by J. II. W ai.tos, 

M.A., M.ac. Price, As. 10 or b. 

Veterinary Series 

Vol. IV, No. I. The Chemotherapy of Surra (Trypawowma evow Infections) of H -mkI Cm 1 1.; 

in India, by J. T. EnWARD*?, D.sc.. M.ii.c.v.3. Ihicc, R^. l '.’ ot 7-.. 

VoL IV, No. 11. Studies in Bovine Lymphangitis, by V. Ivaisa^AMDSTt Ayyar Price. : e. 1-2 
or 2 f. 

Vol. IV No. III. Trypanbloe and certain ditliio-aniline derir.'iUves ; their efTic 'cy in tlio 
* treatment of rirophiemosia and olhet affections in the (.Vniial j'rnvincrs. 

by Major R. F. Stirukg, F.R.r.v.s., d.v.s.m , F.z.s., i.v.s. Price, As, 3 m M. 

Vol. IV, No. IV. Nasal Gramiloms in Cattle in Bihar and Orissa, by Uai Saiiih P. N'. U.v?. 
price. As. 3 or4(f. 


Bulletins issued by the Agricultural Research Institut:, Pusa. 

Sampling for Kico Yield in Eiliar and Orissa, Vr ,1. A, Hcbbick, I c.5. ■ rwo, Aa, T or li 

A Scholne of Olassification of the Varieties of Rice found m I.nriuii, In R. A. lir.LE, 


A Scheme of Classifi 
Price, As. 6 or SJ. 


List of Publications on Indian Entomology, IMfi (compiled hv the OSp. Imperial Rr.t.i- 

molorist and the Imperial Eotomolocisl). i‘r.ce, .-\s. L-fC-r '• . , 

The Stcm-bleeding Disease of Arocanut (Arm ralrrSa) caused hv 7Sie(cno;nu porodvi, 
Von Hon,, by 8. SnSDiaanaMiK, n.a.. C. hnisnsAS .Nayar ami R S. i. iintaianaAs, 

ScMoiian-arikiODS in the Germ Content ot llilk at Pusa, hy ,1. ll. ftAtiov, M.i., M S:, 
Price, As, 5 or Sd 


BnlletiM issned by the Agricultural Research Institute, Pusa— 

No. 171. The Improvement of Indian Wheat. A Brief Summary of the Investigationa carried oct 
at Pusa from 1905 to 1924, including an account of the new Puaa Hybrids, by Albej, 
HowiKD, M.A., and Gabmelu! L. C. Howard, m.a. Price, As. 8 or lOd. 

No. 172. The Mechanical Aualyais of Tropical Soils, by J. CH.\ttI,TOS, M.sc,, F.LC. ^vice. As. 3 or 41, 
No. 173. Occurrence of Trichomonad Flagellatea in the blood stream of Fowls, by Hugh Cooper^ 
M.R.C.V.S., and Amar Nath Gulati, m.sc. Price, As. 3 or 4a. 

No. 174. Unit System for Farm Buildings, by G. S. Hendersoit, 1I.D.A., K.p.D, Price, As. 6 or 6d, 
Nu 175 A Comparative Study of the methods of preparalioa of the Soil for the Mechanical Ana. 

lysis, with a Note on the Pipette Method, by Amar NathPobi, Pb.D., and B. 11. Amix, 
B.A, Price, As. 4 or 6d. a , « , u xt T^ xr 

No. 176. A Method of increasing the Manorial Value of Mahua Cake, by N. D. Vyas, i,Ag 
Price, As. 4 or dd. t. ■ . 

Root-rot and Sclerotial Diseases of Wheat, by L. S. Sdbramanium, px.s. Price, As. 4 or 5i. 
A Study of the Locular Composition in Cambodia Cotton, by V. RAMA^ATaAir, 

Price, As. 7 or 9d. , , • 

A Leaf Spot and Blight Disease of Onions, caused by AUernarta paJandui nov. sp., by 
G. Rakoaswami Ayyangar. Price, As. 6 or 8d. ^ , 

Stem-rot of Berseem, caused by Rkizoclonia Solant Kl;hn, by Mn. Tasi^ ® 

Life Uistory, Bionomics and Control of Myllocent^ ma&ulosus, J^b. (CurcuUonida j 
Coleoptera), by Kidar Nath Twham, M.Sc. Prire. As. 14 or K W. 

Investigations in the Bacteriology of Silage (1026-27), by J. II. Walton, m.a,, m.sc. 
Price, As. 5 or Gd. . 4 b c t 

A Milk Fermenting Yeast, by C. S. Ram Ayyab, b.a. Price, As, 5 or 6d. 

List of Publications on Indian Entomology, 1927. (Compiled by the Imperial Entoraolc- 
giat.) Pike, As. 6 or Od. , , v u r\ a \r 

The Cultivation of Lac in the plains of India, Lauifera keen, Kerr., by 0. S. Misra, b.a. 

(Revised Edition.) Pr;ce, Ps- 1 or 6s. . u d t ct-,..., n ■ « „ 

A Preliminary Note on the l^ice crop in the United Provinces, by R. L. Sbtui. Price, Aa 7 

Th^Production of Cigarette Tobacco by Flue-Curing, by F. J. F. Shaw, d.so., a.b.c.b,,. 

F.L.s., and Kashi Ram. Price, Rc. 1 or R 9ti. 

Designs for Farm Buildings, by G. S. Uenderson, n.d.a., n.d.i.. Price, As. 6 or 8d 
The Impiovement of Dharwar-American Cotton by HynndizatiOD, by R, K. Kdleark?, 
D.Ag., and T. R. Khadxlkac, B.Ag. Price, Bs. 2-2 or 4#. 

Description of a New species, Dipylidivm catvs n. sp., with a Note on the Genus Dipyliditisi 
Leuckart, 1863. by Amak Nath Ghlati, m.sc. Itico, As. 6 or 8d. 

Agricultural Implements and Machinery at l^isa, I: Cultivation Implements and 
Machinery, hy G. S. Uekdbbson, n.d.a., n.d.d., and Abjun Singh, L.Ag. Price As. 12 
or la. 3d. 

Agricultural Implements and Machinery at Puss, Pert II : Harvesting and Threshing 
Implements and Machinery, by G. S. Henderson, n.d.a., n.d.d., and Abjuh Sikqh, 

AgiicStural Implements and Machinery at Pusa, Part III : Sperial and Miacellaneoni 
Implements and Machinery, by G. 8. Henderson, n.d.a., n.d.d., and Aiudn biNOB, 

AgricfituMnmp"lcmeni and Machinery at Pusa, Part IV : Power Implements and Machm- 

ery, by Q. S. Henderson, N.D.A., H.D.D., and Abjun Sings, L.Ag. Price As. 12 or 1#. 

3d.’ 


No. 177. 
No. 178. 

No. 179. 

No. 180. 
No. 181. 

No. 182. 

No, 183. 
No. 184. 

No. 186. 

No. 186. 

No. 187. 

No. 188. 
No. 189. 

No. 190. 

No. 191. 

No. 192. 

No. 193. 

No. 194. 


Price, 


Books 

Wheat ill India, by Albert Howard, m.a., a.r.c.s., f.l.s., and Gabetelle L. C. Howard, m.a. 

A Deaeiiptiun 0f°ti.rif4;t.rial Bacteriological Lalmratorj, 

Major J. D. E. Holmes, h-a.. d.5c.. k.e.c.t.s. Pnoe, As. 8 or 9d. Hindr and urua 

Editions, Rs, 2-4 each. , i rj 

i^iLiicuIturc in iudii, by Jame-^ MaCKENNA, m.a., i.O.s. Price, Aa. 4 or od. 

Hume Diseases cf Cattle In India. A Handbook for Stock owners. (Revised m 1927.) Pnee^ Re. 

Report on the Diteales oi Silkworms in India, by A. Psiscle Jameso^ p.sc. Price, Es. 3 , 

The Importanoo of Bacterial Action in Indigo Manufacture, hy G.M. Hutohibsox. b.a. Ptioe A.. .. 

Notice 

All new publications are Included in the above list and are cegaiariy posted 
list as soon as issued. Unless complaints of non.recaj,t of any pubhoatmu are race., ed by 
cer Government of India Central Publication Branch, Imperial Seocetanat Building, 3, Oovernir 
Plaice, West, Calcutta, within six months of the date of issue, duplioato copies can be supplied , 
on payment of cost and postage. ^ 

MGTPC— M-1IM-I26, 127, 128 & 120-24-5-29-2,400. 
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